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TK THE CLAIMS : 

1. (Currently Amended) A method of forming a vertical double gate semiconductor device 

comprising: 

providing a semiconductor substrate; 

providing a first insulating layer over the semiconductor substrate; 
providing a first semiconductor layer over the first insulating layer; 
removing portions of the first semiconductor layer to form a semiconductor 

structure having a first sidewall and a second sidewall, wherein the first 

sidewall is opposite the second sidewall; 
formin p a second insulating lav ^-f ad jacent the first sidewall and the second 

sidewall; 

providing a second semicondu c tor laver over and adjacent the semiconductor 
structure; 

performing a firgt directional im plant of a first conductivity type of the second 
g grmconductor lay er from a first predetermined direction; 

performing a second directional i m plant of a second conductivity type opposite 
the first conductivity type of t he, second semiconductor layer from a 
g^ond predetermined direction t ^t differs from the first predetermined 
direction; 

forming a fir s t currant electrod e region and a o^ond current oloctrodo region i n 

tho semiconductor aubotrnte; 
fanning a occond insulating lnyo i adjacent the first t i id o wall and the itt cond 

aidowall; 

forming a conductive layer over the semiconductor structure and the second 

insulating layer; and 
removing a portion of the conductive layer and the second semiconductor layer to 

fesm ph ysically separate a first electrode gate region and a second 

olootrod e gate region, wherein: 

the first eieefcede gate region is adjacent the first sidewall of the 

semiconductor structure and has the first conductivity type; m 
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the second electrode gate region is adjacent the second sidewall of the 

semiconductor structure and h ag the g"™rf conductivity type, the 
semieonduc lpr structure p reventing migration of doping species 
h^tx V? pn the first pate region and the second gate regjorfl-aad 

the firot electrode region and fee seeead d mUudi, g tea nrr nhy nio n ll y 

isolated from each oth e r . 

2. (Original) The method of claim 1 wherein the semiconductor structure is a channel region of 
the vertical double gate semiconductor device. 

Claim 3 (Previously cancelled) 

4. (Currently Amended) The method of claim 1 wherein removing the-pertiens portion of the 
conductive layer and the second semiconductor layer comprises planarizing the second 
semiconductor taver and the conductive layer. 

5. (Currently Amended) The method of claim 1 th e re i n forming Ll i u co nduc t ive l a y e r f urth e r 

forming a o e cond ocmiconductor layer; an d 

doping the second aomioonductor layer in a firot area adjacent fee semiconductor 
jtru c m r n wife a T"™ pr fnrtner comprising forming a first current 
ele ctrode region and a secon d current electrode region in fee 
gft mironductor suhsrrflte to imple ment the vertical double gate 
semiconductor device as a transistor. 

Please cancel claim 6. 
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7. (Currently Amended) The method of claim 6 1, wherein d u p h ife t he second j e mioondurto r , 
1n . rr - n „u ^ M M^tonri HBBlfflt -H the second directional implant is performed by ion 
implantation nt gte syjnjnrtrjc opposing angles relative to a top surface of the 
semiconductor substrate. 

8. (Currently Amended) The method of claim 6 1, further comprising annealing the first 
elootrodo gate region and the second eteetrede gate region after the first dimcti on a] implant and 
the second di^tinnal implant doping the aoc u ud aomioonductor I n yer . 

9. (Currently Amended) The method of claim € I, wherein removing a portion of the conductive 
layer is performed after doping the second semiconductor layer in a first area adjacent the 
semiconductor structure with a first species. 

10. (Currently Amended) The method of claim 6 , w l im ci u fee firat arm u part of the firot 
doctrodQ region mid die accond area in part of the seeead o lcctrodo re gion 1 further comprising 
rinetricallv coupling the first gate, repion and the second gate region. 

11. (Currently Amended) The method of claim 1, further comprising forming a metal layeras 
th* mtiductive laver o v o i Um fii - pt clootrod n region and tho aeo o nd clootrodo regi o n . 



i. 



12. (CurrenUy Amended) The method of claim 1, wherein forming the metal conductive layer ! 



comprises 



forming a silicon layer over the first electrod e gate region, the second elee&ede gate 

region, and the semiconductor structure; 
forming a first metal layer over the silicon layer; and 

heating the semiconductor substrate so that the silicon layer and the first metal layer form 
a silicide. 
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13. (Currently Amended) The method of claim 12, further comprising: removing a portion of the 
Brtal reductive laver to form a first contact for the first electrode region and a second contact ; 
for the second electrode region, wherein the first contact and the second contact are electrically 

i 
r 

isolated from each other. 

14. (Currently Amended) The method of claim 13, wherein removing a portion of the metei 
productive laver comprises planarizing the conductive layer metal. 

15. (Currently Amended) The method of claim 1 1, further comprising annealing the first 
electrode region and the second electrode region before forming the metal layer.. 

16. (Currently Amended) The method of claim 11, wherein the metal la yer further comprises « ! 
a stack of metal layers. 

17. (Currently Amended) A method of forming a vertical double gate semiconductor device 

comprising: 

providing a semiconductor substrate; 

forming a first insulating layer over the semiconductor substrate; 

forming a first semiconductor layer on the first insulating layer; 

etching portions of the first semiconductor layer to form a semiconductor structure 

having a first sidewall and a second sidewall, wherein the first sidewall is 

opposite the second sidewall in a first direction; 
forming a source region and a drain region m overlying the semiconductor substrate in a 

second direction, wherein the first direction is substantially perpendicular the 

second direction; 

forming a second insulating layer on the first sidewall and the second sidewall; 
f onning a second semiconductor layer over the semiconductor structure and the second 
insulating layer, wherein the second semiconductor layer comprises: 
a first semiconductor portion which is adjacent the first sidewall; 
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a second semiconductor portion which is over the semiconductor structure; 
and 

a third semiconductor portion which is adjacent the second sidewall; 
doping the first semiconductor portion and the third semiconductor portion; and 
removing the second semiconductor portion m physically separate the first semiconductor 
pnrrinti and the third sejnjconduc tor pnrrinn via the semiconductor structure to 
substantially eliminate miera tinn n f doping snerie.s between the first 
SesacjfflductOI EQldoD and the third semiconductor portion the semiconductor 
stmrtnre compri sing differing m a^l nnirmosition than the, first semiconductor 
r rt;™ n f H the, third semi cnTirtnctornortion at all adjoining surfaces . 

18. (Original) The method of claim 17, wherein the second insulating layer is deposited 
conformaDy. 

19. (Original) The method of claim 17 further comprising annealing the second semiconductor 
layer. 

20. (Original) The method of claim 19 wherein annealing is performed after removing the 
second semiconductor portion. 

21. (Original) The method of claim 17 wherein removing the second portion is performed by a 
method selected from the group of anisotropic etching, plantation and etch back. 

22. (Original) The method of claim 17 wherein doping the first semiconductor portion and the 

third semiconductor portion further comprises doping the first semiconductor portion 
with a first species and doping the third semiconductor portion with a second species, 
wherein the first species and the second species are different in conductivity. 

23. (Original) The method of claim 17, wherein doping the first semiconductor portion and the 
third semiconductor portion is performed by ion implanting species at an angle relative to a top 
surface of the semiconductor substrate. 
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24. (Original) The method of claim 17, wherein doping the first semiconductor portion and the 
third semiconductor portion further includes forming a patterned layer over the semiconductor 
substrate. 

25. (Original) The method of claim 17, wherein etching portions of the first semiconductor layer 
to form the semiconductor structure further comprises: 

forming a third insulating layer over the first semiconductor layer; 
forming a nitride layer over the third insulating layer; 
patterning the nitride layer and the third insulating layer; and 

etching the first semiconductor layer using the nitride layer and the third insulating layer 
as a mask. 



Claims 26-33 (Previously Canceled) 
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34. (New) A method for forming a vertical double gate semiconductor device comprising: 
providing a semiconductor substrate; 

forming a semiconductor structure overlying the substrate and having a first sidewall and j 
a second sidewall, wherein the first sidewall is opposite the second sidewall in a 
first direction; 

forming an insulating layer on the first sidewall and the second sidewall; j 
forming a semiconductor layer over and around the semiconductor structure and the 
insulating layer, wherein the semiconductor layer comprises: 

a first semiconductor portion which is adjacent the first sidewall; 
a second semiconductor portion which is adjacent the second sidewall; and i 
a third semiconductor portion overlying the semiconductor structure; 
doping the device with two angled implants of opposite conductivity type, die first 
semiconductor portion having a resulting first conductivity, the second 
semiconductor portion having a resulting second conductivity and the third 
semiconductor portion having mixed species doping; and 
removing the third semiconductor portion to physically separate the first semiconductor 
portion and the second semiconductor portion via the semiconductor structure to 
substantially eliminate migration of doping species between the first 
semiconductor portion and the second semiconductor portion, the semiconductor 
structure comprising differing material composition than the first semiconductor 
portion and the second semiconductor portion at all adjoining surfaces. 
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